One hundred and fifty-nine isolates representing 16 genera and 53 species of yeasts were processed with the Biolog MicroStation System for yeast identification. Thirteen genera and 38 species were included in the Biotog database. For these 129 isolates, correct identifications to the species level were 13.2, 39"5 and 48.8% after 24, 48 and 72 hours incubation at 30 °C, respectively. Three genera and 15 species which were not included in the Biolog database were also tested. Of the 30 isolates studied, 16.7, 53"3 and 56.7% of the isolates were given incorrect names from the system's database after 24, 48 and 72 h incubation at 30 °C, respectively. The remaining isolates of this group were not identified.
Introduction
The Biolog MicroStation has been designed to provide microbiologists with a versatile system that can identify bacteria and yeasts of environmental, medical and veterinary importance. In addition to its identification potential, the system can be used to study microbial metabolic capabilities and to conduct strain typing owing to the extensive number of substrates that can be tested. The Biolog yeast identification system uses 94 biochemical tests to distinguish the various yeast taxa contained within its database. The Biolog system is similar to the Vitek System [1] in that they both measure the ability of test isolates to use substrates for growth, and then provide a computer generated identification.
We have previously evaluated the efficacy of the Biolog system to identify gram-negative bacteria [2] . Of the reference strains tested, 98% were identified to genus, whereas 76% were identified to species within 4-24 h. The identification of some authentic strains was found to be unreliable; because of this experience with the bacteriological component of the Biolog system, we decided to
Materials and methods
The yeast isolates included in this study consisted of type strains, authentic isolates and isolates previously identified by standard methods [3] . Two groups of taxa were selected, which included 129 isolates belonging to 13 genera and 38 species ( Table 1) that were included in the Biolog database (release 3.5, Biolog, Hayward, CA) and 30 isolates classified in three genera and 15 species (Table 2 ) not included in their database. All isolates were maintained at -70 °C prior to this study in the culture collection at the University of Texas Medical Branch (UTMB) at Galveston.
The automated Biolog MicroStation with MicroLog 3 software (Biolog) was used throughout this study. The MicroStation consists of an IBM personal computer and a microplate reader. The database contains 267 yeast species classified in 53 genera that are known to occur in the environment. Some of these taxa have been documented as human and animal pathogens, especially in immunocompromized individuals. Yeast (no. of isolates studied) N, no identification; C, correct identification; I, incorrect identification.
Yeasts included in this study were subcultured from frozen cultures to Sabouraud glucose agar (SGA) and then incubated at 25 °C. Isolates were maintained at 25 °C on SGA until needed. The colonial purity of the isolates was visually verified.
Following the manufacturer's instruction, each isolate was subcultured onto BUY agar (Biolog) and incubated at 25 °C for 24M8 h. Using Biolog YT turbidity standards, aqueous yeast suspensions prepared from the growth on BUY agar were adjusted to 44-51% T. One hundred/tl of inoculum was added to each well of the MicroPlate (Biolog), after which the plates were put into large plastic bags to minimize dehydration. The plates were incubated at 30 °C for 24, 48 and 72 h, at which times they were read by the plate reader set at a wavelength of 590 nm. Quality control strains Candida albicans (ATCC 10231), C. geochares (ATCC 36852), Cryptococcus laurentii (ATCC 18803) and Pichia haplophila (ATCC 24240) were purchased from Biolog and run concurrently with the test isolates. 
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Results
For the isolates included in the database (Table 1) , the system correctly identified 13.2, 39.5 and 48.8% of the tested isolates at 24, 48 and 72 h, respectively ( No particular pattern was observed in database isolates; they were not consistently identified as the same incorrect taxon. Likewise, patterns for particular taxa not included in the database (Table 2) did not exhibit identical patterns of misidentifications with the possible exception of Blastoschizomyces capitatus. This yeast was frequently misidentified as Geotrichum candidum. Of the 30 isolates not in the database, 16.7, 53.3 and 56-7% were given incorrect names from the system's database at 24, 48 and 72 h, respectively ( Table 3 ). The test system gave a number of taxa names rather than reporting them with the no identification message. The identification problems are probably associated with the system's database and the strategy employed to achieve identifications.
Discussion
The Biolog YT MicroPlate is a standardized microtitre yeast identification method that uses 94 biochemical tests to differentiate various yeast taxa. The system is not intended for clinical diagnostic use even though a number of medically important yeasts are included in its database. in addition to its identification capability, the bionumbers produced can be used in applications such as strain typing, conducting physiological studies, and expanding on the Biolog database to meet specific user needs.
An ideal yeast identification should be able to accurately and reproducibly identify taxa contained within its database. Likewise, the system should be able to exclude isolates without providing identifications when the taxa are not included in the database. To achieve these two goals, a system needs to have an appropriate number of test substrates that can be accurately and reproducibly read as either positive, negative or questionable. The data and its management must also accurately account for strain variation within a particular taxon. A workable strategy to compare the data for a given taxon against the data contained within the database must be present so that either a correct identification or a statement to the effect that the organism cannot be identified, if it is a taxon other than one included in the database, is made.
The identity of some isolates change substantially depending on the incubation period (Tables 1-3 ). Some isolates had no identification at 24 h, a correct identification at 48 h and an incorrected identification at 72 h; all based on similarity indices of at least 0.75 at 24 h and 0.50 at 48 and 72 h as defined by the manufacturer. Various combinations of no identification, correct identification and incorrect identification were observed. Regardless of the incubation period, the overall identification capability of the system requires improvement.
The system's incapability to exclude isolates not included in its database is disappointing. False positive identifications occurred as 16-7, 53"3 and 56.7% after 24, 48 and 72 h incubation, respectively. We feel that force fitting identifications that are erroneous for these isolates is a serious database management issue.
The use of holomorph names rather than more commonly known anamorph names without providing a cross index for teleomorph-anamorph connections creates a problem for the user [4] and limits their ability to access the literature. For example, many users may not realize that Candida kefyr (syn. C. pseudotropicalis) is the anamorph or asexual form of Kluyveromyces marxianus.
The problem becomes more complex owing to the fact that morphological studies where ascospores might be seen are not used in this system. If the user of the system does not have a reference book such as The Yeasts [5] , it will be very difficult to correlate common anamorphbased names with holomorph names contained in the system's database.
